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1. INTRODUCTION

Recreational and subsistence angling are important aspects of urban culture for much of
North America where people are concentrated near the coasts or major rivers. Yet there
are fish and shellfish advisories for many estuaries, rivers, and lakes, and these are not always
heeded. This paper examines fishing behavior, sources of information, perceptions, and
compliance with fishing advisories as a function of ethnicity for people fishing in the Newark
Bay Complex of the New York—New Jersey Harbor. We test the null hypothesis that there
were no ethnic differences in sources of information, perceptions of the safety of fish consump-
tion, and compliance with advisories. There were ethnic differences in consumption rates,
sources of information about fishing, knowledge about the safety of the fish, awareness of
fishing advisories or of the correct advisories, and knowledge about risks for increased cancer
and to unborn and young children. In general, the knowledge base was much lower for
Hispanics, was intermediate for blacks, and was greatest for whites. When presented with
a statement about the potential risks from eating fish, there were no differences in their
willingness to stop eating fish or to encourage pregnant women to stop. These results indicate
a willingness to comply with advisories regardless of ethnicity, but a vast difference in the
base knowledge necessary to make informed risk decisions about the safety of fish and
shellfish. Although the overall median income level of the population was in the $25,000-
34,999 income category, for Hispanics it was on the border between $15,000-24,999 and
$25,000-34,999.
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particularly important as reliance on food from for-
eign lands increases. There are, however, concerns

The wholesomeness of our commercial food sup-
ply is a concern for governmental agencies and the
public alike, and methods of assessing its safety are
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about the safety of consuming noncommercial fish,
shellfish, and wildlife,"? and the Institute of Medicine
of the National Academy of Science has published
a major monograph on Seafood Safety.® The U.S.
Environmental Protection Agency® (EPA) recently
reported that the number of water bodies under fish-
ing advisories rose by 14 percent from 1994 to 1995,
and this represents 15 percent of the Nation’s total
lake acres and 4 percent of the Nation’s total river
miles. All of the Great Lakes and their connecting
waters, as well as a large portion of the coastal waters,
are also under advisories.” Mercury accounted for

0272-4332/99/0400-0217$16.00/1 © 1999 Society for Risk Analysis

00 T AR
213233



218

1308 of the advisories, an increase of 46 percent from
1993; other contaminants with increased numbers of
advisories were PCBs, chlordane, dioxins, and
DDT.®

The increase in advisories clearly reflects a cause
for concern, although there are three possible causes
of a rise in advisories: (1) a real increase in the num-
ber of advisories, (2) an increase in monitoring, or (3)
a decrease in the levels of contaminants that generate
advisories. Even so, the advisories are real, and apply
not only for the general public, but for susceptible
populations such as children and pregnant women.®
Subpopulations that eat the organisms whole or cook
them in a manner that maximizes exposure are partic-
ularly vulnerable.® Most of the recent concern about
noncommercial food has concentrated on fish and
shellfish, with mercury as the primary contaminant,¢”
although PCBs are also troublesome,®” and are the
contaminant of concern in the Newark Bay Complex.
The relationship between fish consumption and
PCBs, %Y and between fish consumption and mer-
cury, have been examined for a number of coun-
tries.® Extensive work in the Great Lakes has con-
centrated on PCBs and fish consumption; prenatal
exposure to PCBs was associated with lower full-
scale and verbal IQ scores after control for potential
confounding variables. Memory and attention were
most strongly associated with PCBs, with associated
deficits in reading comprehension in 11 year olds.?

Recently an extensive series of studies on the
relationship between fish consumption, mercury lev-
els, and child neurobehavioral development have
been undertaken.!'? Analysis of the developmental
neurology literature indicated that the reference
dose for methylmercury should be lowered to 0.07
pglkg/d to protect the developing fetus.!® Subgroups
of the population, particularly fishermen, may con-
sume large quantities of fish (in excess of 350
g/d),” particularly where recreational and subsis-
tence fishing is prevalent. It is clear that contaminants
in fish that are consumed is a global issue that may
require an international effort to understand and
solve.

Despite the governmental and scientific concern
for the safety of fish, there is often a disconnect be-
tween scientific knowledge and fish advisories, and
the actions of the public.!'¥ Either the public does
not perceive the danger, they do not believe it, they
choose not to heed it, or they find it difficult to follow
because of economic considerations. In the latter
case, fish may provide a necessary source of protein.
The failure of the public to follow fishing advisories,
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however, may be partially due to the inability of
risk communicators to reach the appropriate target
audience.® Despite extensive studies of the disparity
between risk assessments by experts and the pub-
lic,1¢49 the disparity still exists. Risk communication,
as well as targeted risk management, may be required
to adequately inform the public and reduce consump-
tion where necessary. Confusion arises because the
public has repeatedly been told that fish are a health-
ier protein source than meat, yet there are warnings
about fish safety.

One aspect of fishing behavior and consumption
patterns that is critical to enlarging the information
base for fishermen (including consumption advisor-
ies, health risks, and high-risk individuals) is under-
standing how these patterns vary within ethnic
groups. For example, Fitzgerald et al.® recently re-
ported that among Mohawk women in New York
state there is a higher overall fish consumption rate
than others in the region, and a lower percentage
stopped eating fish contaminated with PCBs during
pregnancy than control women. They concluded that
it was critical to understand fishing and consumption
behavior of specific ethnic groups for effective com-
munication about the risks of eating fish. Further,
Fleming et al.,> working in the Everglades of Flor-
ida, noted that blacks were less likely to know about
the health advisories than other ethnic groups exam-
ined, again suggesting the importance of understand-
ing differences in the knowledge base before design-
ing a further communication campaign regarding
advisories.

Although there is a growing literature on ethnic
differences in environmental attitudes and risk, much
of this literature deals with environmental hazards
(such as hazardous wastes®-2% rather than the health
risks from consuming fish. Studies have indicated that
blacks are generally less concerned than whites!?2-2
about environmental hazards. Further, a number of
studies have shown differences in fishing behavior
between blacks and whites, at least with respect to
attitudes toward fishing,®® but little attention has
been directed toward Hispanics, either in general
environmental attitudes or in fishing and consump-
tion patterns.

In this paper we examine fishing behavior as a
function of ethnicity in the Newark Bay Complex of
the New York-New Jersey Harbor estuary and its
connecting waters. We were interested in differences
in behavior, information sources, perceptions, and
compliance that might aid in managing and reducing
potential risks from angling (herein understood to
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mean fishing and crabbing). We were also interested
in determining whether there is subsistence angling
in the Newark Bay Complex. We test the null hypoth-
esis that there is no difference in the angling behavior,
information sources, perceptions, and compliance as
a function of ethnicity. This is part of a larger study
to understand the angling behavior of people in New
Jersey, motivated by a desire to reduce the potential
risk from contaminated fish and shellfish.?? As Kraus
and Slovic® noted, information about the diversity
of perceptions within a single group of hazards could
provide valuable input to risk management decisions;
this is particularly true for fishing or consumption
advisories where knowledge of the warnings and po-
tential dangers are essential to making personal
choices. In this paper we examine ethnic differences
with an aim toward risk reduction by targeting partic-
ular groups for information dissemination.

The Newark Bay Complex and the greater New
York estuary is one of the most polluted in the United
States,®*) and there are a number of angling advi-
sories promulgated by both New York and New Jer-
sey.®>) Both states have issued advisories for blue
crabs (Callinectes sapidus), blue fish (Pomatomus sal-
tatrix), striped bass (Morone saxatilis) and American
eel (Anguilla rostrata), and New Jersey has advisories
for white perch (Morone americana) and white catfish
(Ameiurus [Ictalurus| catus). The contaminants of
concern for the Newark Bay Complex are PCBs and
dioxins. Recently Finley et al.®” examined the levels
of PCBs in striped bass and other fish from the lower
Passaic River (our study area) and reported concen-
trations that exceeded the NOAA benchmark level,
leading to increased cancer risk estimates. Advisories
in the Newark Bay Complex range from do not eat,
to eat fish no more than once a week or once a month,
depending on whether you are a high-risk individual.
Pregnant and nursing women, and infants and chil-
drenup to 15 years of age are considered high-risk indi-
viduals.®” Thusitis of policy and management interest
to understand how people fish, what they eat, where
they learn about fish and fish safety, and why they do
not follow the advisories they do know about.

2. METHODS

From July 20 to October 8, 1995 we interviewed
300 fishermen in the Passaic River, Hackensack
River, Newark Bay, Arthur Kill and Kill van Kull in
the Newark Bay Complex (Fig. 1). Our protocol was
to record some basic information (site, date, day of
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week, time of day, number of people at site, tides,
and weather), and then to approach people who were
fishing or crabbing and ask them if they would mind
answering some questions.

We asked about sources of information on fish
and fishing, what kinds and amounts of fish and blue
crabs they caught and ate, whether they gave them
away, whether they considered the fish or crabs safe
to eat, and whether they thought that eating their
catch could increase the risk of cancer or cause prob-
lems for an unborn or developing child. We asked
whether they had heard any warnings (and what they
had heard), sources of information about advisories,
whether they believed the warnings, and whether
they would modify their behavior if they heard warn-
ings. They were asked specific questions about blue
crabs, striped bass, and blue fish, as well as other
fish. We also asked them about where they obtained
information about their health generally. Questions
dealing with demographics included age, sex, educa-
tion, and income were asked at the end of the
survey. Subjects were asked to identify their annual
household income as less than $10,000, $10,000-
14,999, $15,000-24,999, $25,000-34,999, $35,000-
49,999, $50,000-74,999, $75,000-99,999 and over
$100,000. The entire interview took about 20 min-
utes, and 74 percent of the people approached
agreed to be interviewed. Refusal was due to lan-
guage difficulties (4 percent) and outright refusal
(22 percent).

For questions about sources of information, peo-
ple indicated whether or not they used those sources,
and they were allowed to have many different
sources. For questions of fish safety and health, peo-
ple answered in four categories: safe, may be safe,
unsafe, and do not know. For the awareness of correct
warnings, people were asked what the warnings were,
and we later evaluated whether their knowledge was
correct (within broad limits), with respect to fish spe-
cies involved in the warning, populations at risk, and
consumption limits. We scored it as incorrect if the
response they gave was wrong (not if they omitted
some of the information).

Contingency tables were used to compare the
responses to questions with the demographic data
(using the categories white, black, Hispanic, and
Asian). Hispanic includes Cuban, Puerto Rican, Mex-
ican, and other latinos. Contingency tables were used
to test the null hypothesis of no association with eth-
nicity, using a chi-squared test. We rejected the null
hypothesis of no association when there was a proba-
bility of .05 or less.
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Fig. 1. Map of study area, with survey region shown in black.

3. RESULTS
3.1. Demographics

Most of the people interviewed were male (90
percent), and the population included people who
classified themselves as white (55 percent), Hispanic
(20 percent), black (17 percent), Asian (3 percent),
or other (5 percent). W present the data on Asians
in the figures for comparisons, but because of the
small sample size, we limit our discussion to white,
black, and hispanic. We asked what language they felt
most comfortable reading; 83 percent said English, 8

percent said Spanish, and 6 percent said both English
and Spanish. Only 28 percent of the people inter-
viewed had not graduated from high school, 45 per-
cent had graduated from high school, and the other
27 percent had attended or graduated from college.

The median household income range, and the
range most frequently reported by subjects was be-
tween $25,000 and $34,999. Eighteen percent of our
sample said their household income was below
$15,000, and 11 percent said their household income
was over $75,000. Only 11 percent refused to give
their income. There were ethnic differences in in-
come; the median and modal income for both black
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and white was in the $25,000-34,999 category,
whereas for Hispanics it was just on the border be-
tween $15,000-24,999 and $25,000-34,999. Similarly,
just 11 percent of blacks and whites were in the less
than $10,000 income category, whereas nearly 19 per-
cent of Hispanics were.

3.2. Consumption

Despite the issuance of consumption warnings
for blue crabs, striped bass, and other fish in all of
the areas we surveyed, people continued to eat their
catch. There were significant ethnic difference in the
percent that ate their catch, with higher percentage
of Hispanics eating blue crabs than whites or blacks,
and a higher percentage of blacks eating bluefish or
striped bass than the other ethnic groups (Fig. 2).

There were no significant differences in whether
people fished or crabbed as a function of annual fam-
ily income.

3.3. Sources of Information

Most of the sample (64 percent) obtained their
fish and fishing information from other fishermen or
from bait and tackle shops (38 percent), rather than
from magazines, radio, television, Department of En-
vironmental Protection newsletters or brochures, the
New Jersey Health Department, or their own doctors.
Thus, these latter sources are not providing informa-
tion on fishing to the population fishing in the estuary.
There were, however, ethnic differences in whether
people obtained information from newspapers (x* =
278, df = 4, 295, p < .0001), the Department of
Environmental Protection Digest (y* = 11.2, df = 4,
295, p < .02), and warning signs in the area (}* =
94, df = 4, 295, p < .05; Fig. 3). Newspapers were
providing the most information to whites, followed
by black, and hispanics were notably low in this cate-
gory. On the contrary, warning signs provided more
information to whites and hispanics than to blacks.
There was no significant difference among ethnic
groups in their use of other fishermen, bait and tackle
stores, cable television, or magazines as a source of
information about fish and fishing.

Fishermen with higher annual family income ob-
tained significantly more information from radio
(x* = 16.6, df = 8,293, p < .03) and bait and tackle
shops (x* = 17.9, df = 8293, p < .02) than did people
with lower incomes. There were no significant differ-
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Fig. 2. Percent of people who eat crabs, bluefish or striped bass.
Shown is the percent of each ethnic group that consumed crabs,
bluefish or striped bass once they caught them. Some people only
crabbed, and thus could not be expected to eat the fish.
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ences as a function of annual family income for the
other sources of information.

3.4. Fish Safety, Warnings, and Adverse Effects

People were asked about the safety of fish and
crabs, possible adverse effects, and their subsequent
behavior if they knew that the fish or crabs posed a
health hazard. They were asked the questions in that
order so as not to prejudice their initial answers. In
general, about half of the people believed that it was
safe to eat fish more frequently than was advised
(Fig. 4), and there were significant ethnic-income
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Fig. 3. Percent of respondents obtaining information on fishing
from different sources as a function of ethnicity.

differences (Table I), although income was the
stronger effect. Blacks and Hispanics generally felt
the fish were safer to eat than did whites.

They were then asked whether eating locally
caught fish or crabs over their lifetime would increase
their risk of cancer, harm the growth of unborn chil-
dren, or harm the growth and development of young
children (Fig. 5). In general there were ethnic differ-
ences with respect to their perception of increased
risk of cancer, harm to their unborn children, and
harm to developing children (see Table I). In general,
whites thought the risks were greater, blacks were
intermediate, and Hispanics thought the risks were
lower (see Fig. 5). There were significant differences
as a function of income for increased risk of cancer,
and harm to their unborn children (see Table I);
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PERCENT OF FISHERMEN CONCERNING SAFETY OF FISH FOR CONSUMPTION

SAFE MAYBE SAFE UNSAFE DO NOT KNOW

Fig. 4. Percent of respondents thinking the fish and crabs were
safe to eat as a function of ethnicity.

in general whites with medium incomes were more
concerned about the risks.

The percentage of people who had heard warn-
ings about the fish and crabs varied ethnically (see
Table I), as did the percent aware of the correct
advisories () = 27.8, p < .0005) and the percent that
thought the fish were safe to eat (Fig. 6). In general,
whites and blacks were more aware of the warnings,
and of the correct warnings, than were Hispanics.

They were then told that there was a state public
health advisory about crabs and striped bass, and
were asked again if they thought they were safe to
eat (Fig. 7). Over 44 percent of blacks, Hispanics,
and whites still believed they were safe to eat. There
were no significant differences among ethnic groups
in the way they responded (¥* = 29.0, df = 4292,
p < 0.02). The next questions had similar wording,
but dealt with bluefish, white catfish, American eel,
and white perch. These questions elicited no ethnic
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Table L. Responses to Questions About Fish Safety by Income and Race

<$15k $15-35K $35-75K >$75k Column
very low low medium high Total percent
Black 9 17 12 8 46 18.6%
Hispanic 17 21 13 1 52 21.1%
White 24 52 52 21 149 60.3%
Total 50 9% 77 30 247 100.0%
Row % 20.2% 36.4% 31.2% 12.1% 100.0%
Chi square P
Fish are safe for consumption (n = 112)
Black 5 13 6 2 25
Hispanic 12 9 6 0 27
White 12 22 19 6 59
Total 29 44 31 8 112
Interaction of race X income (df = 6) 9.91 NS
Differences by race for all incomes (df = 3) 521 NS
Differences by income for all races (df = 2) 8.7 <.02
Excess: medium income, white
Fish might increase cancer risk (n = 83)
Black 0 6 2 4 12
Hispanic 2 5 4 0 11
White 5 19 3 5 60
Total 7 30 37 9 83
Interaction of race X income (df = 6) 204 <.01
Differences by race for all incomes (df = 3) 7.74 <.055
Differences by income for all race (df = 2) 16.0 <.001
Excess: medium income, white
Deficit: very low income, Hispanic
Fish might pose risk to unborn child (n = 76)
Black 0 3 3 9
Hispanic 2 3 2 0 7
White 7 17 31 5 60
Total 9 23 36 8 76
Interaction of race X income (df = 6) 23.6 <.001
Differences by race for all incomes (df = 3) 16.3 <.001
Differences by income for all races (df = 2) 144 <.001
Excess: medium income, white
Deficit: very low income, Black, Hispanic
Aware of warnings regarding fish (n = 119)
Black 2 11 2 5 20
Hispanic 4 3 4 0 11
White 19 28 33 8 88
Total 25 42 39 13 119
Interaction of race X income (df = 6) 216 <.001
Differences by race for all income (df = 3) 22.6 <.001
Differences by income for all races (df = 2) 0.62 NS

Excess: white
Deficit: Hispanic

Overall n = 247, n signifies number responding either *“yes” or “no” to each question (‘“don’t know” and “no opinion”

are excluded).
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Fig. 5. Percent of respondents that thought there was an increased
cancer risk, increased risk to the unborn, or an increased risk to
children from consuming fish with contaminants as a function
of ethnicity.

differences, but only 24 percent said they felt that
these fish were safe to eat more often than the recom-
mendations.

When asked whether they thought it would be
easy to follow the instructions in the consumption
advisory (about limits for the general public of not
more than one fish meal a week of locally caught
bluefish, catfish, eel, and white perch, and for preg-
nant and nursing women, and children), 83 percent
said yes, but only 72 percent said they intended to
follow the recommendations. Many people said they
would stop eating locally caught fish if it increased
their cancer risk (85 percent), and would encourage
women in their households to stop eating fish if it
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Fig. 6. Percent of respondents aware of the warnings, aware of
the correct warnings, and who still thought the fish were safe to
eat as a function of ethnicity.

increased the risk to unborn children (96 percent)
or developing children (97 percent). There were no
ethnic differences in these responses.

4. DISCUSSION
4.1. Sources of information

This study clearly indicated that most people
learned about fishing and crabbing from other fish-
ermen and bait and tackle shops, while they learned
about warnings from newspapers. These data indicate
that for this urban population there are no good,
reliable, highly used sources for information about
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Fig. 7. Percent of people who though is was safe to eat crabs or
bluefish after being told there was a New Jersey Department of
Environmental Protection state advisory about consumption, as a
function of ethnicity.

fishing that can be easily used to transmit health advi-
sory information. Overall 60 percent of the people
interviewed said that they had heard warnings, al-
though when asked to state them, only 15 percent
could correctly recall them.

There were ethnic differences in the sources of
information, in their knowledge about fishing advi-
sories, and in their knowledge of the correct advisor-
ies. In general, whites took advantage of written
sources of information a higher percentage of times
than did blacks, and both used written sources of
information more than Hispanics. There was even an
ethnic difference in the perception of the presence of
advisory signs near the fishing and crabbing locations.

These data appear to suggest that the techniques
that authorities are using to inform the public about
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fishing and crabbing, of the dangers from consuming
contaminated fish, and of the possible developmental
defects that can result from consuming such fish, are
not effective. However, in the year prior to this study,
the New Jersey Department of Environmental Pro-
tection initiated an extensive public information pro-
gram that included brochures and flyers in both
English and Spanish. Signs were posted in many loca-
tions, press releases were issued, and public meetings
were held. Part of our motivation to conduct this
study was to learn the barriers to effective communi-
cation so that a more effective outreach program
could be developed.

These data on a lack of information suggest the
need for a more targeted information program aimed
at subpopulations that do not have access to tradi-
tional channels used by the government. Although
this may be difficult, the awareness by some segments
of the population of warnings provided by newspa-
pers and warning signs suggests that more time and
energy should be invested in these modes of commu-
nication. Also, the fact that fishermen and bait and
tackle shops are sources of information about fish
and fishing suggests that these modes of communica-
tion be integrated into a communication strategy.

May and Burger® interviewed urban fisherman
from the Arthur Kill, Raritan Bay, and the New Jer-
sey shore and found that a higher percentage of the
fisherman overall (70 percent) had heard about the
advisories. Although these differences may relate to
language differences, this is unlikely; more than 80
percent of the people interviewed in our survey gave
English as the language they were most comfortable
with. However, a significant number of the people
interviewed in the May and Burger study were recre-
ational fishermen who had sufficient time and money
to travel to the Jersey shore to fish along the beach
or to go out in party boats.

The New Jersey Department of Environmental
Protection first issued consumption advisories in
1982,%% and owing to recent media attention about
mercury in freshwater fish, and the media campaign
about PCBs, we hoped that everyone would be aware
of the warnings. The ethnic difference in knowledge
of advisories suggests that targeted methods should
be developed for different ethnic groups." Velicer
and Knuth® also found differences in knowledge
about fish safety, with migrant workers being less
aware of advisories than were others. Although, in
their study, the transient nature of the workers may
be partly to blame, this is not the case with the fish-
ermen interviewed in this study.
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4.2. Exposure, Catch Safety, and Risk

Consumption rates varied, but up to 65 percent
of the people ate blue crabs, and up to 25 percent
ate bluefish. Because the majority of people are en-
gaged in crabbing, it is not surprising that a lower
percentage eat the fish (because they are not fishing).
There were several interesting aspects of the percep-
tion of advisories and catch safety:

1. There was a discrepancy between their per-
ception of warnings and their perception of
the safety of fish.

2. There was another discrepancy between their
perception of warnings and their knowledge
of the correct warnings for their fishing site.

3. There was a general lack of knowledge about
the potential health risks.

4. There were ethnic differences in all these as-
pects.

Despite hearing warnings about the safety of fish
and crabs, on average, 47 percent still felt the fish
were safe to eat. The perception of the safety of fish
varied ethnically, with blacks being more sure fish
and crabs were safe than were Hispanics or whites.
Ethnic differences have generally not been examined
for risk perceptions, but Flynn et al® found that
white men thought a variety of environmental health
risks were less severe than did white females, or black
men and women. In this case, Hispanics were more
sure the fish and crabs were safe than were blacks
and whites.

The overall finding of a discrepancy between
information from state-issued advisories and the per-
ception that the fish were safe to eat agrees with
previous findings of Belton et al.,*" Burger et al.,"
and May and Burger® for the Newark Bay Complex.
What is different is the relatively low knowledge of
advisories, and the ethnic differences in information
sources and perception about fish safety.

Moreover, there was another discrepancy not
previously reported: although many people knew
about the fishing advisories, most were not aware of
the correct warnings for the waters where they were
fishing. People perceived that there were some warn-
ings, but were not aware of the exact warnings. This
may partially account for their failure to heed them.
The warnings are either so generalized, or the people
generalize them, and thereby may discount their im-
portance. It is also possible that people perceive that
the warnings apply elsewhere, and not to their favor-
ite fishing place. Anecdotally, people reported that
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they discounted warnings because people ‘“‘are not
getting sick” and ‘“‘are not throwing up.”

Only 38 percent of all people interviewed agreed
that fish posed an increased cancer risk to themselves,
or an increased risk to unborn or young children; for
blacks and Hispanics, the percentage of people aware
was even lower. In most cases, both ethnicity and
income contributed to differences in the perceptions.
Clearly, the information about developmental defi-
cits from toxins such as dioxins and PCBs is not gen-
eral knowledge, at least in the population inter-
viewed. Gregory and Mendelsohn® noted that
perceptions of effects on future generations have a
significant effect on the perception of risk, suggesting
that this aspect should be used in future risk commu-
nication about the risks from eating contaminated
fish, especially for pregnant women.

When initially presented with a statement that
the State of New Jersey had issued advisories about
consuming striped bass and crabs, nearly half the
people still felt it was safe to eat them. When pre-
sented with a second such scenario about the cancer
risks to themselves and unborn children, the percent-
age that felt it was safe to eat then decreased for all
ethnic groups. The percentage that said they would
stop eating such fish (or would encourage pregnant
women to do so ) if they knew it would increase the
cancer risk, or increase problems for unborn children
or young children, increased to 85 percent or more.
We believe that this indicates that providing specific,
detailed information about who is at risk, including
unborn children, makes the risk more real and perti-
nent to themselves. Providing such information to
individuals through a trusted information source
could have some benefit.

The importance of trusting the information
source was not examined in this study, but could be
important. In this study, the interviewers were not
perceived as officials, suggesting that the answers may
have been more reliable than when confronted by
“state officals.” Further, after completition of the
interview, the interviewers spent considerable time
with each person, answering questions about fish and
consumption advisories. This procedure in itself is a
valuable information transfer mechanism about fish
consumption and human health effects.

4.3. Risk Reduction

People have always been intuitive toxicologists
in their choice of food, often relying on their senses
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of taste and smell to warn them of harmful or unsafe
foods.® Yet this is not possible with toxic chemicals
that do not taste or smell bad. Thus, the dangers from
fishing are not always apparent. Moreover, fishing is
an enjoyable pastime, and for many, fish may provide
an important source of protein. In addition to provid-
ing an important source of protein that may aid in
cholesterol reduction,’ for some people fishing may
provide an affordable source of protein. Determining
whether there were subsistence fishermen in the
Newark Bay Complex was one of our initial objec-
tives. However, the median household income of
fishermen in this study was $25,000-34,999, well
above the average poverty threshold for a family of
four ($15,569).“Y This does not rule out, however,
the importance of economic pressures in compliance
with the suggested consumption advisories, particu-
larly for the 18 percent who said their income was
below the poverty level. This applies particularly to
the Hispanic community, where 19 percent reported
a household income of less than $ 10,000, in contrast
to blacks and whites (both at 11 percent).

Because fishing is voluntary, and the public will
accept risks a thousand times greater for voluntary
compared to involuntary activities,"*? it may be dif-
ficult to influence people to change their consumption
rates of fish. Moreover, Weinstein®#) has noted the
tendency for people to be unrealistically optimistic
about their own susceptibility. Optimistic biases may
also arise because no acute effects are experienced,
or no one routinely gets sick. Nonetheless, strategies
must be developed to inform the public about the
risks of consuming blue crabs and particular species
of fish.

Another important aspect of fishing behavior
is the underlying meaning of fshing within a social
context. Toth and Brown® evaluated racial and gen-
der meanings of why people fish along the Upper
Mississippi Delta, noting that there were important
social relations involved with fishing, and that there
were ethnic differences. Blacks in the region ap-
proached recreational fishing from a different cul-
tural framework (they fished for consumption) than
whites, who fished as a diversion between work shifts
or lunch breaks.“” Blacks also viewed fishing holisti-
cally (allowing them to be outdoors, relax, visit with
friends), and as part of a social network (being able
to provide fish for fish fries or to give them away),
and as subsistence.® Whites in contrast, did not view
fish in a subsistence framework, but instead viewed
fishing as family leisure, sport, sociability, and as part
of a social network. The social meaning of fishing to
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the people interviewed in our study was not exam-
ined, but it may be an important contributor to differ-
ences in compliance with advisories.

We contend that the results of this study suggest
that risk-reduction strategies must take into account
ethnic differences in information sources, percep-
tions about safety and health risks, and consumption
patterns. Newspapers and warning signs seem to be
the information source where people heard about
fish consumption advisories. With adequate re-
sources, both culd be utilized more frequently.
Brighter signs with pictures of the offending species,
and less verbiage to explain the message, might be
more effective. The major problem, however, may
be that there are not enough signs, and those that
are put up are sometimes removed. Regular sign re-
placement might be a chore that could be undertaken
by a community group or official.

We were impressed with the relative change in
attitudes that occurred within the period of the inter-
view. That is, when presented with a statement about
state health advisories, and when the significance was
explained (increased cancer risk, increased risk to
unborn and young children), nearly everyone re-
sponded by saying that they would heed the warnings.
People view risks in terms of how they affect their
lives,®® and when faced with a direct statement that
the health department had issued advisories about
fish because of potential cancer risks and develop-
mental risks, people changed their perception of the
safety of the fish (at least for the survey). This change
in perception also indicates a degree of rationality in
making their choices.“4? This suggests that a cam-
paign that included hiring students, interns, or local
residents to talk to fishermen about the hazards from
fish and crab consumption might be effective. Fur-
ther, such people should be fluent in Spanish in the
Newark Bay Complex, and comfortable with the His-
panic culture.

Finally, we note that fish are an important source
of protein, particularly for subsistence or supplemen-
tal fishermen, and that fishing need not be discour-
aged. Instead, alternate cooking methods or other
risk-reduction methods can be encouraged, as well
as “catch and release” strategies. Fish may be good
because of the potential for reduction of choles-
terol.*® We suggest that additional information about
risk reduction from eating certain kinds of fish, eating
smaller fish, and cooking to eliminate rather than
retain all contaminants should be a part of any educa-
tional program. This additional information might
help people understand that they can reduce risk
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while not necessarily decreasing the amount of fish
eaten.

This study indicates that the dissemination of
risk information has had less of an impact than au-
thorities would like to believe, and that the differ-
ences between expert risk assessments and the per-
ceptions of the public are still great."® They are
greater for Hispanics and blacks than for whites, and
this difference must be addressed if risk reduction is
to occur.
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